Development and Applications of’ the GPSIonospheric
Mapping Technology

Ulf J. Lindgwister, Anthony J. Mann ucci, Thomas F. Runge, Brian
D. Wilson and Dah-Ning Yuan (all at: let Propulsion Labos story,
Cdifornia Institute of Technology, Pasadena, CA91109; 8§18-

354-1734)

60+ dua frequency G1'S receivers are now operating permancntly in
the global International GPS Service (IGS) network. which implies
that the Earth'sionosphere may be monitored globallyon a
continuous basis. The GPS data is used to gencrate global
ionospheric maps (GIM), which compute ionospheric tots] clectron
content (T1C) values hourl y on a global shell structure. There are
numerous applications of the GIM's including monitoring variations
of the. radiative and particle flux over the solar cycle: the intes action
between the geomagnetic field and the ionosphere; ionosphere-
thermosphere interactions; and calibration of ionospheric delay
errors for remote sensing satellites (for example single frequency
satellite S-band range signals to Earth ante.nnas and Ku-band radar
altimeter incasurcments from low Earth orbiters).

The accuracy of the GIM'sare currently limited by sparse. GPS
-measurements (lack of GPS stations in some parts of the world),
lower signal-lo-noise data dueto encryption, mapping function
crrors, and usc of a2-dimensional shell model. A complete overhaul
of the GIMsystem has been initiated with the objectives of
maximizing the GPS data strength, extending the mapping function
to3 dimensions, improving the. grid and paramcter estimation
strategy, and including modcl information to bridge data spar seness.
Plans arc underway to generate GIM's hourly with a 24-hour delay
for the applications mentioned above and to build a global,
continuous data basc of ionospheric measure.ments. ‘I'he current and
future ionospheric rescarch and development program base.d on the
GIM's at JPL. will be outlined.
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